The effect of restricted xvater supply or drought periods on transpiration after rewatering the plants has been investigated repeatedly (3, 4, 5, 9, 11, 16) . It has been found that, after a periodl of recovery, changes in the transpiration rate in plants grown under restricted water supply relative to those in plants not subjected to water stress may occur. The recorded rates, however, vary widely, and besides consi(lerable increases (3, 5, 16, 17) In the following investigationi, portions of the leaves were used for determiiing trantspirationi rates.
transpiration rate, e.g. the rate of tranlspirationi under optimiial water supply, in other investigations only smiiall (4, 12) or no increases (9) have been found.
These findings, howvever, are not quantitatively comparable since both the level an(d the dluration of vater treatment, as well as the nmethod of dletermlining transpiration rate, (liffere(l considerably. Furthermlore, in miiost of the investigations only 2 general treatmlenits, wet and dry, were use(l. Evidently, none of these experiments allows ani estinmatioln of the influence of different degrees of (Irought on the potential transpiration rate. Furtlher information mliglht be expected from experimlenits wvith plants growxn under a range of different water treatmilenits, tlhus showving wvhether there exists a specific response of the potential transpirationi rate to various (legrees of drouglht.
Since it was also of interest to examine the relation bet\xveen leaf structure and(l tralnspirationi rate. measuremiienits wvere made of number of stomiiata per Unlit area and of leaf surface develop)ment.
Methods and Materials
Tobacco plants (blue micoul(d resistant variety, M\Tareeba 61-0-357-S) were grown in the greenhouse in pots (vol 40 liters, (liaull 50 cml) filled Nvith top soil. After a slhort period with uniiformii watering to establish the plants, 6 In the following investigationi, portions of the leaves were used for determiiing trantspirationi rates.
In applying this imiethod it Imiust be con;sidered (15) 
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.. potential transpiration rates for defined external conditions.
The plants were sampled at 5 different leaf positions and the measurements were carried out 5 times daily between 9 AMt and 3 Pik with 2 measurements for each leaf position.
The number of stomata was counted for a given microscopic field and the surface development was calculated, as area in cm2/g fresh weight.
The measurements were commenced at the beginning of flowering, in the winter. The treatments were interrupted 5 days before taking the measurements and the plants were watered amply. Sufficient water was also given during the transpiration measurements to ensure optimal transpiration rates. Measurements of stomatal apertures showed that the stomata were fully opened with exception of the plants in the waterlogged soil. Consequently, the measurements of the plants of the waterlogged treatment were not included in the analysis of covariance, so that the regression coefficient between transpiration rate and evaporation rate is not influenced by measurements derived from leaf portions with closed or partly closed stomata.
Repeated determinations of transpiration rates immediately after rewatering showed that there was no delayed recovery under the conditions of the experiment. Nevertheless, the interval of 5 days between discontinuing the treatments and taking the transpiration measurements was observed so as to ensure that any slow recovery of the transpiration potential did not affect the measurements.
Since different water levels affect the fertilizer supply to the plants and this could invalidate the relation between the water treatments and transpiration rates, 2 fertilizer levels, normal (50 g per pot of commercial fertilizer mixture, N: P205: K2O = 3: 12: 12) and 0.25 normal, were used. This allowed estimation of the possible interaction of water and fertilizer and the specific influence of fertilizer supply on transpiration rate within different water treatments.
In order to allow for the effects of season and magnitude of evaporation, another, less extensive, trial was carried out in summer, when the evaporation rate was twice as high as in winter.
Results
The different water treatments had a large effect on the total plant dry weight, the lowest values resulting from the treatment very dry with about 60 g per plant and the greatest values from the treatments normal and wet, with 185 and 190 g per plant respectively (fig 1) . The differences in the final dry matter between the treatments clearly show the effectiveness of the 6 different water levels used in this experiment.
The results of the transpiration measurements are shown in table II and figure 1 (curves A1 and A2). The transpiration rate depends partly on leaf position, lower leaves showing smaller transpiration rates than upper leaves, and within the leaf positions 4 to 6 and 7 to 9, the beginning of leaf maturity obviously eliminates the differences due to the water pretreatments. Nevertheless, considering the average rates of the potential transpiration for the different water pretreatments, their influence on transpiration is characterized by almost similar transpiration rates in the treatments very dry, dry, and normal, and decreasing rates from normal to waterlogged. The values in the treatment waterlogged are, however, derived from leaves with partly closed stomata so that these measurements do not represent potential transpiration rates.
The transpiration rates at the lower fertilizer level are significantly greater than those at the high (fig 1, curve A2) . The curves for average and low levels are, however, almost parallel, thus proving that there is no specific effect of fertilizer supply within the different water treatments. Differences in the transpiration rates, therefore, are due to the water pretreatments.
The experiment conducted during summer ( fig  1, curve B) shows a generally similar shape of the curve but, in accord with the greater evaporation rate, much higher transpiration rates.
There is a slight, but significant, peak in curves of the transpiration rates in the normal treatment, this occuring in both experiments.
The number of stomata per unit area in the wet treatment was distinctly less than in other treatments, thus indicating changes in the leaf structure producing a tendency to larger cells. The findings agree with measurements of the leaf surface development which increases from very dry to wet and decreases again from wet to waterlogged (fig 2) . However, the leaf surface development varied greatly between the two experiments carried out in summer and winter respectively, being much greater in the winter experiment. The curves of leaf surface development are different for the high and low fertilizer levels. In the water treatment wet to waterlogged the leaf surface development increases at the low fertilizer level but decreases at the high level. Nevertheless, it would appear from the results of the experiments that there is a correlation between transpiration rate and leaf structure, in that the curves for transpiration rate and stomata per unit area begin to fall at the same water level. However, within the treatments very dry, dry, and normal decreasing surface development is not accompanied by correspondingly changing transpiration rates.
Discussion
Transpiration values in tobacco have been determined by several authors in field grown and in potted plants under field and greenhouse conditions (1, 2, 6, 11, 13) . These values show certain variations but are in general agreement with the transpiration rates determ,ined in the experiments reported in this paper which range between 12 and 28 mg/100 cm2/minute, depending on the evaporation conditions. The increased transpiration rates of the plants of the normal, dry, and very dry treatments relative to those of the wet plants conform to the findings for other plants in which transpiration rates increased after per,iods of drought provided there was ample water supply (3, 4, 5, 12, 16, 17) . Compared with other plants, the effect of water stress on transpiration in tobacco seems to be relatively small. There is only a slight increase in the transpiration rates (about 10%) after pretreatments with low water levels, which would agree with observations by Schmid (11) These findings suggest that the potential transpiration rate is affected only within certain limits of water supply and that it is not linearly related to water level.
The plants of the wet treatment which show a reduced transpiration rate are morphologically characterized by the lowest degree of xeromorphy. These plants have the smallest number of stomata per unit area.
